Differences in the mechanism of ethylene emanation ofFicus sycomorus L. during various stages of the fruit development were investigated by enclosing the figs in jars. Two distinct patterns of ethylene emanation were found. Pattern a. in stages not capable of ripening, neither spontaneously nor as a result of physiological treatment (nonripening stages A and C), ethylene concentration in the jar increased linearly for a short time and then remained constant. Pattern b. in stages capable of ripening (ripening stages B, D, and E), the linear increase in ethylene concentration continued for the entire period of measurement. In nonripening stages, ethylene emanation stopped when ethylene concentration in the jar reached a constant value (0.6 pill at stage C). Aeration of the figs and the jar renewed ethylene emanation. CO2 concentration in the jar never exceeded 0.5%. Treatment of stage C figs with 0.6 to 10 pill exogenous ethylene caused immediate and complete cessation of ethylene emanation whereas the same treatment did not cause any change in rate of ethylene emanation from figs at the ripening stages B and D.
(ripening stages B, D, and E), the linear increase in ethylene concentration continued for the entire period of measurement. In nonripening stages, ethylene emanation stopped when ethylene concentration in the jar reached a constant value (0.6 pill at stage C). Aeration of the figs and the jar renewed ethylene emanation. CO2 concentration in the jar never exceeded 0.5%. Treatment of stage C figs with 0.6 to 10 pill exogenous ethylene caused immediate and complete cessation of ethylene emanation whereas the same treatment did not cause any change in rate of ethylene emanation from figs at the ripening stages B and D. Gashing (wounding) of stage C figs temporarily changed the pattern of ethylene emanation from pattern a to pattern b.
We concluded that in the nonripening stages ethylene acts as an autoinhibitor of its own production but this does not occur in the ripening stages.
Galil and Eisikowitch (4) Ripening stages are defined as developmental stages during which the fruits are capable of ripening either spontaneously or as a result of physiological treatment (stages B, D, and E). Nonripening stages are stages which are not capable of ripening under the above mentioned conditions, but occasionally ripening may be enforced by harsh treatment (stages A and C).
The process whereby a fruit at a nonripening stage of development becomes ready to ripen is not well understood. It is known that as the fruit matures, ethylene production is accelerated suddenly, and brings about other events such as a climacteric rise of respiration, a softening of the fruit and a change in its color and taste. Pratt and Goeschl (9) divided the climacteric fruit into two main types: (a) fruits which contain during their nonripening stages enough ethylene to trigger the ripening process although this does not happen until a certain stage of maturity has been attained, and (b) fruits which do not contain enough ethylene to begin ripening so that an increase in ethylene formation must precede ripening. Burg and Burg (3) showed that the sensitivity of fruit to ethylene changes with the age of the fruit. It increases towards the ripening stages so that a concentration of ethylene ineffective in nonripening stages becomes effective in the ripening ones.
Sycomore fig (Ficus (2) by enclosing fruit of known age and developmental stage in jars for 1 to 2 hr.
In most experiments, jars of a standard volume of 45 ml were used. In some, however, the figs were enclosed in larger jars of 150 ml and 270 ml. Gas samples of 1 ml were withdrawn from the jars every 15 min (or every 5 min for phase c). The samples were injected into a Packard gas chromatograph equipped with a column (183 x 164 cm) packed with 80 to 100 mesh alumina and connected to a flame ionization detector. The instrument could detect 10 nl/l ethylene in a 1-ml sample.
The amount of ethylene production attributable to wounding during harvest was estimated by comparing ethylene emanation from untreated excised fruit to that of fruit in which silicone grease (SISS, France) was applied to the cut surfaces of the petioles. The difference was found to be less than 0.5% for all stages and therefore this kind of treatment was discarded.
CO2 emanation was determined according to Tadmor et al. by injecting the sample into a column of 80 to 100 mesh Porapak Q (Waters Manufacturing Inc., Wayland, Mass.) connected to a thermal conductivity detector. The sample was then passed into the alumina column for determination of ethylene (5) .
Ethylene concentration in the jars was standardized in two steps. At first a concentrated ethylene atmosphere was prepared by injecting a known amount of pure ethylene (Gordon Inc., Tel Aviv), with a gas-tight syringe, into vials of known volume sealed by self-adhesive rubber. The gas within each vial was mixed with the aid of a Teflon-coated magnet. Ultimately a desired volume of this gas was injected into the fruit containing jars. Aeration of the jars and the figs was effected by taking the fruits out of the jar and blowing an air stream of 500 ml/min over the fruits and into the jar for 5 min.
Gashing ( (Fig. 3) .
Between the 2nd and the 7th day of development of the figs at stage A, ethylene emanation ceased 30 min after the figs were enclosed in the jar. Between the 8th and the 15th day -the last days of stage A -ethylene concentration in the jar continued to increase for a short time after the initial 30 min of enclosure, but at a slower rate (Fig. 1 ). Figs at stage C stopped emanating ethylene after 15 min and the final concentration was relatively low (0.6 ,ul/l) (Fig. 2) . Here, too, on the last day of stage C (the 38th day of development), ethylene concentration in the jar increased at a slower rate after the first 15 min of enclosure and then ceased.
CO2 accumulated steadily and linearly throughout the measurement for all the stages tested ( ,ul/l) as in the first experiments, and then stopped. The duration of the ethylene concentration rise increased, depending upon the volume of the jar (Table II) . The pattern of ethylene emanation of gashed B figs was the same as that of intact ones. Rates of emanation remained constant throughout the test period of 120 min (Fig. 3) The present study points to a qualitative difference in the type of ethylene emanation between fruits at ripening and nonripening stages of development. In the nonripening stages (A and C), ethylene emanation ceased after a brief period of time. That ethylene itself was responsible for inhibiting the ethylene emanation from figs in nonripening stages is clearly indicated from the following findings. (a) Aeration of nonripening syconia restored the ethylene production at the regular rate, suggesting that the inhibition is not related to senescence of the fruit tissues or to the wound caused by harvest, but rather to a volatile substance accumulated in the jar. concentration at which it stopped. This suggests that the concentration of the gases within the jar was related to the cessation of ethylene production. (c) Gashing (wounding) of the fruit tissue in the nonripening stage C temporarily changed the pattern of ethylene emanation. (d) CO2 concentration in the jar never exceeded 0.5% at stage C and 1 % at stage A when ethylene emanation stopped. Moreover, cessation of ethylene emanation occurred only in preclimacteric stages, whereas in climacteric stages, especially at stage D, in which respiration is much faster, ethylene emanation continued linearly for a long period of time. This shows that neither CO2 accumulation (1, 7, 8) Hall et al. (6) reported that Ethephon application affected grapes differently at various stages of their development. During the second half of the first rapid growth phase or at the start of the slow growth phase of berry development, Ethephon delayed ripening, whereas at more advanced phases of development of the same fruit, it hastened the onset of ripening.
